This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

° SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Request Form for Translation 

U. S. Serial No. : 



Requester's Name: 
Phone No. : 
Far:No..: 
Office Location; 

Art Unit/Org. : 

Group Director: .. , ' jMJq*. Stn/l-O 
lis this for Board of Patent Appeals? 



3 Ijtnfl 



777V 



iDate of Request: "' 
Date Needed By: 

(Please do not write ASAP-indicate a specific date) 

SPE Signature Required for RUSH; 



Document Identification (Select One^: 

^ -Qtotti Pleaj« ittgcJi a complete, lejlblecopy of the document to be translated to thh form)*' 

. -CO " - ' 



1. 



O 



--'La 

^ : N|g>f Pages 



Article 



Other 



Document No. $^$9^ 1 

Language -ZTaDCbfl*.^ 
Country Code Q~P 

Publication Date • ^/nj^lf 

\ (fillcdbySnO 



Author 

Language 

Country 



)ocument DfJiverv (Select Preference): /y 2 

L^Belivery to nearest ElC/Office Date: ^ ? ^ (Snc Only) 
Call for , Pick-up Date: (STTCOnfyJ 



Type of Document 
Country 
Language 



Fax Back 

mC USE ONLY 



lopv/Search 
'rocessor: 
>ate assigned: 
>ate filled: 
Equivalent found: 

Doc No.: 
Country: 



Ik 



Date: 



jSTICOnfy) 



(Tes/No) 



Translation Branch 
The wortd of foreign prior irf ^ 

TiransJitforu • >V a - "* 



ExiuivifcnC;. i 



:.-. S:V"^ - 



PTO 2003-2520 
S.T.I.C. Translations Branch 



Phone: 


308-0881 


Fax: 


308-0989 


Location: 


Crystal Plaza 3/4 




Room 2C01 



To assist us in providing the 
most cost effective service, 
please answer these questions: 



Will you accept an English 
Language Equivalent? 



Will you accept an English 
abstract? 



.(Yes- 



Would you like a consultation 
with a translator to review the 
document prior to having a 
complete written translation? 

(Yes/No) 



Remarks: 



Translation 
Date logged in: 
PTO estimated words: 

Number of pages: 

In-House Translation Available' 

In-House: Contractor: 

Translator: Name: 

Assigned: Priority: 

Returned: Sent: 



4. 



Returned: %^3^Cl3> 



-;irst Page - WINDOWS, Abstract: .«?54048927 

WPI ===^ =t= 

Elastic playing surface - comprises base coaled with coarse granular 
s^ftcV^yer 9ranUlar lUbber SeallnfJ idyer ' the " -V^^aS r^in 

J54048927 An economical elastic surface exhibiting excellent elasticity 
and durability, esp. suitable for use in the ground, the field -tennis 
court and a basket ball court, etc. is made by applying a coarse uraru 
rubber layer having cavities in the inner part, comprising a coarse 
granular rubber having minimum granular size of >-lmm., e.g. pulverised 
waste tyre, natural rubber, styrene-butadiene rubber, pol ybutadiene 
rubber, polyisoprene rubber, polyurethane rubber, etc. and a synthetic 
resin binder e.g. polyurethane, acrylic ester copolymer, SBR, EVA 
copolymer, polyamide, polyester and polyepoxide, etc. on a base, e q 
made of concrete, mortar, asphalt concrete, wood plate and synthetic 
resin, etc. 

This is followed by applying a fine granular rubber layer having 
the max. granular size <lmm. e.g. made of the same material as that of 
the coarse granular rubber to seal the coarse granular rubber layer and 
subsequently applying a synthetic resin facing layer, e.g. made of 
polyurethane, acrylic ester copolymer, styrene-butadiene rubber, EVA 
copolymer, polyamide, polyester or polyepoxide etc 
JP54048927 A 19790417 DW197922 OOOpp 
JP56024043B B 19810603 DW198126 OOOpp 
JP19770115101 19770927 
(MITK ) MITSUI TOATSU CHEM INC 
A11-B0S A12-F01 A12-R L02-D09 
A18 A25 A93 L02 Q41 
E01C7/30 ;E01C13/00 
1979-41254B (25) 



Record List Display 



http://westbrs:8002/bin/gate.exe?f...PB,JPAB ) EPAB,DWPI,TDBD&ESNAME=FULL 



WEST 



| Generate Collection | Print 



Search Results - Record(s) 1 through 1 of 1 returned. 



□ 1 . Document ID: JP 54048927 A JP 81024043 B 

Ll: Entry 1 of 1 File: DWPI 



Apr 17, 1979 



DERWENT - ACC - NO : 1979-41254B 
DERWENT - WEEK : 197 922 

COPYRIGHT 2 003 DERWENT INFORMATION LTD 

TITLE: Elastic playing surface - comprises base coated with coarse granular rubber 
layer, fine granular rubber sealing layer, then synthetic resin surface layer 



PATENT-ASSIGNEE : 
ASSIGNEE 

MITSUI TOATSU CHEM INC 



CODE 
MITK 



PRIORITY-DATA: 1977 JP- 0115101 (September 27, 1977) 



PATENT- FAMILY: 
PUB-NO 

JP 54048927 A 



PUB -DATE 
April 17, 1979 
June 3, 1981 



LANGUAGE 



JP 81024043 B 
INT-CL (IPC) : E01C 7/30; E01C 13/00 



PAGES 

000 

000 



MAIN- IPC 



ABSTRACTED -PUB -NO: JP 54048 92 7A 
BASIC -ABSTRACT: 

An economical elastic surface exhibiting excellent elasticity and durability, esp. 
suitable for use in the ground, the field, a tennis court and a basket ball court, 
etc. is made by applying a coarse granular rubber layer having cavities in the 
innerpart, comprising a coarse granular rubber having minimum granular size of 
>=lmm. , e.g. pulverised waste tyre, natural rubber, styrene-butadiene rubber, 
polybutadiene rubber, polyisoprene rubber, polyurethane rubber, etc. and a synthetic 
resin binder e.g. polyurethane, acrylic ester copolymer, SBR, EVA copolymer, 
polyamide, polyester and polyepoxide, etc. on a base, e.g. made of concrete, mortar, 
asphalt concrete, wood plate and synthetic resin, etc. 

This is followed by applying a fine granular rubber layer having the max. granular 
size <lmm. e.g. made of the same material as that of the coarse granular rubber to 
seal the coarse granular rubber layer and subsequently applying a synthetic resin 
facing layer, e.g. made of polyurethane, acrylic ester copolymer, styrene-butadiene 
rubber, EVA copolymer, polyamide, polyester or polyepoxide etc. 

TITLE-TERMS: ELASTIC PLAY SURFACE COMPRISE BASE COATING COARSE GRANULE RUBBER LAYER 
FINE GRANULE RUBBER SEAL LAYER SYNTHETIC RESIN SURFACE LAYER 

DERWENT- CLASS : A18 A25 A93 L02 Q41 

CPI-CODES: A11-B05; A12-F01; A12-R; L02-D09; 



POLYMER - MULT I PUNCH - CODES - AND - KEY - SERIALS : 

Key Serials: 0009 0231 0241 0306 0486 0487 0789 1093 1095 1100 1282 1283 1288 1294 
1987 2401 2426 2437 2440 2541 2623 2651 2657 2726 2729 2736 2826 2854 



1 of 2 



3/25/03 11:29 AM 



Record List Display 



htrp://westbrs:8002/bir^gate.exe?t:..PB ) JPAB,EPAB,DWPI,TDBD&ESNAME==FULL 



Multipunch Codes: Oil 032 034 04- 041 046 047 055 056 066 067 074 081 117 122 123 
•141 143 150 226 257 27& 393 41& 421 431 443 445 477 551 560 562 575 592 593 597 598 
623 626 663 672 688 724 



Full | Title | Citation | Front | Review | Classification 



Dravu Desc Image 



IIJHllitiHHEII 



Sequences | Attachments I Claims | KMC 



Generate Collection | Print 



Terms 


Documents 


jp-54048927-$.did. 


1 



Display Format : | full] | Change Format | 
Previous Page Next Page 



2 of 2 



3/25/03 11:29 AM 



© «F UJ « £ M 



@^^#^F^^ (A) 0g54— 48927 
©int. ci. 2 mmtt ©B*ftm ft^mm.^ 88^54^(1979)4 £17 a 

E 01 C 13/00 87 A 15 6701 -2D 

E 01 C 7/30 87 A 1 6701-2D %B%<r>%L 1 

(£ 5 H) 



@f$ 81 BS52— 115101 

K 8852(1977) 9 27 B 

«^TPF^IZ^gpiBT154 l#ife 



ai#m^ss3-i5-3 
1-1.-12 

©ft S A #H± 



PTO 2003-2520 
S.T.I.C. Translations Branch 



w m » 



/. 


& fJH © 


» ft fiS 


tB © 


M 8 


fi m 




J. 


» » 


^< © 












/ ) IS 


Sol 


«c ft 


/h fit 


m / m & ±<D & * * £ 








fit -f 


> ^ 


- t 






L ft 


fi & * 




* m 








* S3 


© ffl & 


3* A 




mx l -c iweatt * * jb 


© 




I jt 


ao * fr 












. C t 


* 4$ « 












-2 ) 


» m * 


© 95 




/ )s te ® © w ft » .as © « 








JC v» 


T % 


£ & 


<fliU' 'J D M Vtfe 






# ft 


E£ © © 


§3 35 


fim 


o 






J ) ft 


» S3 * 




m $ 


/) ffl X tt » J ) £ ,£ ft 


© 




#ft 


£5 fi o 




CC T % S * -f + * © 






L X 


© =r A 




h w 


ft§& ® ©6§l£f 






ft 


u a 












JH«2 # ft B 


m <o 


I* £ 2F *c K L % »* L < 






& S © 


asm « 














* r 




/u n - h ^{C 8 L ft £ ?& 





T \ » ^ ft te 




C 


n > * ^> & $f ft 


ft 


^ (Hi 


© Si 






& k n -t 




© 


T 


^ ^ o 


















U 


- h % T X 7 T 


/V 




> * 


u 




h 9 o & 


ft © 


± (C 


# a © ^ fli 


T 


si ^* 


L ft 




m 




& ± 




& > T — X 3 — 


b 


^ =T 


A- 7 


« 








® 


Bflr 5 n 


T 


^> 


o C 


n 


b 


© £ J5fc $ 




J: 








» ft 




L 




ii©>ft ie 




C 


n 


* ^* % iQ5 iS ft © 


^ 




r & 




0 


ft i£ # -f 




ft 


^* 






L ft 


« a 




* 


-f r © jft 


ffi ft 




ft 


fit £ Eft s * $ m 


ft 


^ n 


T if 






i£ § * ft 


© T 




* 






^ ft 






< 


© e ^ 


# B. 




n 


T 1^ 4 o 












* % w 








# ft T St ^ ft «c 


m 








X 


© $ A ft 


mm 


§& 






ft 


© © 








V» *C S A 


$ & 


L 




^ ^ > * + m 




© & 














it 


- T »^ L X & 










L ft 




© 








ss ^< 




> 


^ - t © 


m * 






mx lx mw& 




ff o 


§ it 


© t- 


?T O ft © 


*> , 




fife 


m m mm t mx 


-t 


* c 




X 


*> 




i » 


© 


5P 


ft m st k ^ * 




n ^ 









— 2 — 



© tt * # L * Lfti>^ Sffi4^£»SISKS: 
& * < m^X , £ftftft9Ptttt8ttffi*'f9'bn 
attfca&LT^ *33tH*S£j£-f*frcMofto 
— tt«e*-firlB3F©tttt:*Att% 

^lc^lfig<^)A-n^ ^fc^affl&^Afcm^a 
# 5? ft$> * o U ^ t » ffi & a- a * & # -r * # ja& a 

D % J:l>BWtt^1ie»n*o— & {ffi * & i£ & 
gf ✓ W > *r - © ft £ /Jn 3 < **t<!:ttei£tt©/6 
^ b4 t i tt 4o L * L * # n C <D X 

fe^b^4«S«i^ AjgiJfilLTs 8 & A j§ © 





© i§ o ft % <D&m% 


T 4, 






* a <t 


U T 


tt A 








© ft m % x *> 


^> o 




& * <u i* x u mtit * 


A 




L 


T tt 55 Aft a* a 


\ ^ 




> . -/ £ ^ X >• A 


*» 


7 




y 


o .=. f. y /u 


• y 


* 


x>3-a s *• y y # 


*>* 


X 


> 




a ^ *" y -r 


y r 


u > 


=f A % *" 'J ^ o cr f 






a* 


A 


N y T & * 




* 




A 


\ 




■J 


Q u * > * 


A 


%f X 




© 






7 & # ^ 




m * 




n * 


* 


>r 


•y m ft m & 




t m 








tt 


A 






9 << 


+ JS £ L t tt % ® & 


tt o 


*> 




T * 


h ft 




© 


t 






& t) ^ * ft 






©tS&JflSr^^Lft 






© 




© * # 


^ ^ 


•3 tl 


<b tt A X & * o 














* 


ft ^ & tt a £ £ & 




m 






> *r — t <D 


mm 


tt * 


i*r*i«t^ 8 tt 




A 






m * « f t & 


^ ^ 


©ft 


& ^ -f y * 7 — h 


& 


® 












% h ^ tt ffl x t a o 




















m 






fig * 




tt *' y * u * v ^ 7 




y 




St 


x * -r ^ ^ m # 



&0iJ P«54-48 9 27 (2) 





^ * © ± K ^ 








an a © Wi- 


iLT^Bii OS L% 


fi to *t A 5^ 


tt © tits tt si 




* © T *> * o 






% 91 © ffi fifc * 


gft W *t * o 


if ^ 


# » «C Jfc It 


r 7 v - ^ 




^ ^ ft BS ^* -f 


> ^ - * ffi ^ 


Lfttfttfrl'-^ " 


— 7 — n =» T 


^ 7 * 7 7 




m v» x © § * 


b f ( « tft * 




=/ A K ^ ffl 




«rS^Uft*f^?:^< 


« ^ t en efi 


m * a m <o a 


it © 3r fr 5 ( «9 & ' * a 


A S ) o A ft 


«c & ft © # ffi 




* * £ffi x -r * 


o 


mm/£LXK*> 


^ 'J - K * 


A> 4 A> > 7 * 






ft © 


mntttttfcm&mft 


ffl ^ b n * o 


m %L a- a i t 




© t£ tt a ft 


> 4 ft > 4B& 


=rAi LTtt&;*;&& 


/™-%ffi<DtiL#*Aft*tl 




* a t L T tt 


A fel! S / ™ 




-2 ^5: ^ L ^ «w 


© T $ h it »t 




^ — 






x > ^ A N x 


* > • 


* - »> # s ^ ft ^ ^ u 


7 * r % ** 


X ^ /V ^ 


■j x *• + * w K^&fijo-frjftiaiiBW 


14 ft # 0e r > 






n a o t n b 


tt / 


m t 2 m m 


s s t * 




m tm&itm 


^ © ^ ®i © * 


<< ? ft *> h Q * < > 9 


- it x vm is 


f ffl ^ n h 




T ^ "C % IS 


o T u T 4 J; 


^ o w © £ * e> *• 'J 


!> U ^ > tt fiS 


% A *c ffl ^ 



fen4#»T3b4*»"% ffift©/~.2&£!**^^ 

^^x^/i/^a^^^TA^^JAwbn^o 
K«:iBffiLftiiSi)N S&^'AA©^tt^?5igtt^ 

J:i)ffi^WtC^IS3^*<»OTi.4 0 C <D Aft b 
Jg&=rA©©gtt/wi&±s fftL^tt^oaiU± 

ttu^'ifitih - ^eat4^A©«astt 

105 t 4 * o 

tetta-A t £ f& ® E ^ * > ? - t ©S^ittt% 



I§ tt ^ A & 




^Ttt£©aB$r8* 




0^54 - 48 9 9 7 f3) 

tt@i&Tte^T$,io 


> ^ - 


© it m * 






n is «e a * 






<< > 


^ — 


t 


.L"CfiflJtT/*f 


v 7t ^ L / o 




a / s 






T&* 0 1 ft n 3H tt 




31 tt 99 / 


X tt ^ 


g it 


© © 






% /< o - 




©Jfc$ 




* s 


St 








AC 4 > 


- 


t t 


T 






> y =j - /u i jg ^ © y x) u > V 4 V 7 -f - f 


m & # 


8= * 




o 


















(ft =* A iS J * 


«I:iJS^53-^T^ £ 8 <r y * r * h^^^^^.^ 




j£ © 


mm 






ps i: ft j? * i 




* * c 


«t & 


X % 




m *. nm ±n&® 


© © £ tt * n 




ti 9 


SOD ^ 


/ WD 


if 


J:{>*i^a^ x - X 


a — b © $ £ 




tt * n 


*■ n 


3 ran 




/sna±?J;£>*/ijnoi© 


i 5 it i set 




S « T 




o £ 




® 8 ® * O JS * 






T A * 




X — 




a - h n £ # m m 


© « £ tt / ~ 




J m X 








> * © m ffi tt ffl & 


K t ft ft _b 




t + * 


c t 




$ 










® © 


2f & 


X 


ft n a ?p & & $& 


ffi tt ft # © 


¥^«4S^«a ( « tt g J m JH J; ) ©Stta'A 


fif 




ft © 


M 








% L 




* & m (ft 4 © T > 
— 7 — 


* & *?! © ft $ 


- (f - 


Tib 


L ft 


© t. 


D 


- 7 - T6 < EE 


U ft J" & HQ 







ft^xm%Ltz&mns3 


56 t % it & m 


/ 


© mm 






L \ *r — x a 




^ ^ s 






X \^ ft Q 








Jfctt 09 / 










7X77^ha>^y„ 




^ m m / 


S^tt2/oa^?g©gI|tt3'Aj J" SB ?Sr ^fl X X ^ h 


©A x B^J^^^^^^^* 


% ) *? U * > ft 




* ff ^ 


(C^^-Ln Stt^A^^©_hfrC / «'^»)Jfc9©g5 


7 mafrC faX L ft <D *> % 3| ^ 


m / t m cm 










n ft w tt gff & 




Si © 




JIS k-6 3 0 / tit X h K 


% 9 tt tt i- o 




T i> o 


C ?f JB <« o tt X ) 


it o 




















fffitt^A^^©£gX) 










; F$I87}^*5&©*A'>K 


+ ^ ^ tt * T 










o o * 


< 


+ ^ ® 




&LXWbiMt¥-S%&ms 


«o ( & tt S 










^ 


T- © ± 


BiHtslS/^lxTl'XXrP-SliST / a 1 ^ 




> ^ 'j - h g 




© ± tc 


i>ft« o o ?&£L*<8Mfc0$fl5tt#/B$flflT N eg 


/ ^ i) ¥■ mr l ^ & 


^ -y t ^ l 




© 1, o 










ft 



3 > JS3ft*™©f*?SB*C£©fr^J£Lfc£*L@ 

©$P&ffi#?9bnfco 

C 18] i © fiS X ) 

t ffi £ L ^ afi^Ajgo±K: / rf^t) /. s 
*9 © §5 £ T S£ L ^ ^^ftttLTiihto^fT^ 

C ^ A ®i Oil ) 

i: T ffi & £ 114^®©!^ / * «| J) /. * 

© 89 £ T 8fe ^ tftTt b LTiiti!)^ tr* 

■otto fc/fcMttllLTffifb 

C 0® * © il 3 

^ fS IS # * J" * © 7 * 'J^l^f ^ti^^i 
-f h 7 & ij ^ x t A' i? a > / 0 0 SB % SHfc ^ p A 

^&*ajs©J:k:f--7-#J 5 £'C/ *> s o o 
- / / - 



ftCU 0U54-43 9 27 (4) 
L © *> / * ^ 



^ILn /l 
soop&ftL^ / 
g$ ® £ n ft o 

?P & J * * T ^ & &09.2©Sii£8SSQKJt^"t.£ 
it 8 09 -2 

«»*i8©fffl&=*^ f ogUitSffS^LN ¥ tb ± 
B5f y - b 8 * © ± K 

* fg 8 ® * ?§ o C©lf«fl5©±K£aiW.2i£ 
x i a K-4ic?/Ki:&M8#fcW: / 

ft o 

£ Aft W 3 

*>$&li&ffi/j§(&*''*'r^© A Jfc# 

- / 2 ~ 





u t x v »; x * 




y 




> 4 V & 7 + 








0/20) £ * 


# J: !> £f£ 3 ■£ T ft * 






v > 7 -f h m * 








* N B £ L 


x % ft ^ m J. 0 c o ©** y 




* 


v r o f u > ^ 


y ^ - a- > % $ ftu & & # ® 




** 


j: ssc m m * b 






* 






7 


i- 


> 2$ © ft tt * ft 


w: & -r a it # /. / 0 *c * * &! £ 


T 


s^u $ m m 








*9 © $0 T % L 






y ■> u * > *■ y 


r * $t L % *©**&©% 






3 * ft o dtn 






© 




.k a u * ea a ® t ^ ± e ** y 






* > j* £fc T % m 


* / / ~ / iinKlILti 


b 


ft 


ft m & k ® i a 


r5^^©^t4Sr^LT^7%:o 






ss © flu * * & w 








0 B9 tt * % $ © 




© 












/. S3 







2. 



« as a S ^ JB 



—134— 



- / V- - 



PTO 03-2520 



Japan Kokai 
Document No. 54-4 892 7 



METHOD OF PAVING ELASTIC ROAD SURFACE 

(Dansei Romen no Hoso Hoho) 
Ken j i Kobayashi and Yoshiharu Ishibashi 




UNITED STATES PATENT AND TRADEMARK OFFICE 
Washington, D. C. April 2003 

Translated by: Schreiber Translations, Inc. 



Country 
Document No . 
Document Type 
Language 
Inventor (s) 

Applicant 

IPC 

Date of Filing 
Publication Date 
Foreign Language Title 

English Title 



Japan 

54-48927 

Kokai 

Japanese 

Kenj i Kobayashi 

Yoshiharu Ishibashi 

Mitsui Toatsu Chemical 

Co. , Ltd. 

E 01 C 13/00 

E 01 C 7/30 

September 27, 1977 

April 17, 1979 

Dansei Romen no Hoso 

Hoho 

METHOD OF PAVING ELASTIC 
ROAD SURFACE 



1 



SPECIFICATION 



I. Title of the Invention 

Method Of Paving Elastic Road Surface 

II. Claims 

1. A method of paving an elastic road surface which is 
characterized by that 

a coarse grained rubber layer formed with pore voids composed of 
a coarse grained rubber with the minimum grain size of 1 mm or 
above and a synthetic resin binder is constructed on a 
foundation, then a fine grained rubber layer with the maximum 
grain size of under 1 mm is constructed to fill the said coarse 
grained rubber layer and subsequently a synthetic resin surface 
layer is constructed. 

2 . A method of paving an elastic road surface wherein the 
synthetic resin is polyurethane in the method of paving an 
elastic road surface described in Claim 1. 

3. A method of paving an elastic road surface wherein used 
tires are crushed to obtain the grained rubbers in the method of 
paving an elastic road surface described in Claim 1 or 2 . 
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1 Numbers in the margin indicate pagination in the foreign text. 
III. Detailed Description of the Invention 

This invention relates to a method of paving an elastic 
road surface and, in more detail, to a method of paving a highly 
elastic, superior in durability and economic elastic road 
surface which is suited to ground athletic field, tennis court, 
basketball court, etc. 

Road surfaces paved with various synthetic resins on such 
foundations as concrete, asphalt concrete, etc. have been used 
in sport facilities such as ground athletic field, tennis court, 
golf course, floor of gymnasium, etc. The road surfaces paved 
with these synthetic resins are generally elastic and excellent 
in sport performance but has a drawback of high cost. More 
recently, a resource-saving type cheap elastic road surface 
utilizing grained rubbers such as tire chips, etc. has been put 
to practical use and attracted attentions, but many problems 
with construction technique and durability have remained. 

The inventors made various studies on a method for 
economically obtaining a paved road surface which is highly 
elastic, rich in durability and easy to be constructed, as a 
result, they discovered that the elasticity of a coarse grained 
rubber itself was highly generated by constructing a mixture of 

3 



a fine grained rubber and a synthetic resin binder on the 
surface of an elastic layer given by combining a coarse grained 
rubber such as tire chips, etc. with a synthetic resin binder to 
form pore voids therein to fill the said elastomer layer and 
then constructing a synthetic resin surface layer, consequently, 
an economic elastic paved road surface which had an elasticity 
equal or higher than that of conventional paved road surface 
with synthetic resin alone and did not waste an expensive 
synthetic resin surface layer was obtained, thus they came to 
complete this invention. 

Grained rubbers such as tire chips generally are highly 
elastic themselves, therefore so-called coarse grained rubbers 
with a large grain size must be used to produce their elasticity 
as pavement material. Moreover, an even higher elasticity is 
obtained by decreasing the amount of said synthetic resin binder 
for binding the coarse grained rubber as far as possible and 
having pore voids between the rubber grains to make the layer 
porous. On the other hand, a decrease of amount of said 
expensive binder is also necessary from economy. However, when 
the synthetic resin surface layer is constructed on the coarse 
grained rubber layer formed with pore voids therein thus 
obtained, there is such a drawback that the synthetic resin 
material of surface layer passes through the pore voids of said 
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coarse grained rubber layer and leaks down. To solve these 
drawbacks, the inventors succeeded in preventing the surface 
layer material from the downward leakage to secure the pore 
voids and obtaining a highly elastic paved road surface 
economically by constructing a fine grained rubber layer 
consisting of a mixture of a so-called fine grained rubber with 
small grain size and a synthetic resin binder on the surface of 
a coarse grained rubber layer and then constructing a synthetic 
resin surface layer thereon to fill the pore voids of said 
coarse grained rubber layer. 

The constitution of this invention will be illustrated 
based on a drawing below. 

First, a primer, etc. are applied onto a foundation 1 
according to demand, and then a material mixed with a synthetic 
resin binder is paved on a coarse grained rubber with a rake, 
roller, trowel, asphalt finisher, etc. (a coarse grained rubber 
layer 2) . Subsequently, a material given by mixing a synthetic 
resin binder with a fine grained rubber is thinly paved to fill 
the said coarse grained rubber layer 2 (a fine grained rubber 
layer 3) . Finally, a synthetic resin surface layer 4 is 
constructed according to a well-known method. 

A well-known hard or soft foundation such as concrete, 
mortar, asphalt concrete, wood plank, synthetic resin, etc. is 
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used as the foundation 1. A grained rubber with the minimum 
grain size of 1 mm or above is used as the coarse grained 
rubber, and a grained rubber with the maximum grain size of 
under 1 mm is used as the fine grained rubber. A grained rubber 
with the minimum grain size of 1 mm or above, preferably a 
grained rubber with the grain size made even to 2-6 mm is 
suitable as the coarse grained rubber, and a fine grained rubber 
with the maximum grain size of under 1 mm is suitable as the 
fine grained rubber. 

As the coarse grained rubber and the fine grained rubber, 
chips of natural rubber, styrene -butadiene rubber, acrylonitrile- 
butadiene rubber, polybutadiene rubber, polyisoprene rubber, 
polychloroprene rubber, butyl rubber, ethylene -propylene rubber, 
polyurethane rubber, etc-, as well as their vulcanized rubber are 
given, particularly, tire chips obtained by crushing waste tires 
are used most suitably from the viewpoint of economy. 

Broken sheet -like chips are generally used as tire chips, 
but other various shapes and tire chips containing fiber flocks 
intact are also given, and all of them can be used. 

Of course, the surface of said grained rubbers modified by 
cyclization method, hydrochlorination method, isocyanate treating 
method, etc. can be use with the purpose of raising the adhesion 



between the grained rubbers and the synthetic resin surface 
binder . 

As synthetic resins used in the binder and surface layer, 
well-known synthetic resin materials such as polyurethane, 
acrylic ester copolymers, styrene-butadiene rubber, ethylene- 
vinyl acetate copolymer, polyamide, polyester, polyepoxide, etc. 
are used separately or by combining two or more of them. Various 
types such as one-liquid type and two-liquid type, solution type 
and emulsion type, thermoplastic type and thermosetting type, 
etc. are given in these synthetic resin materials. The kind of 
synthetic resins used in the binder and the surface layer may be 
same or different. Polyurethane is the most suitably used 
material from the viewpoint of elasticity, in addition to common 
one-liquid type and two-liquid type systems, solution- type 
thermoplastic urethane system, urethane emulsion system, etc. 
are used. 

As described already, the elastic structure of said coarse 
grained rubber layer is displayed synergistically by having pore 
voids in the coarse grained rubber to make it porous. From this 
point, the grain size of coarse grained rubber must be 1 mm or 
above, preferably 2 mm or above, while the grain size of fine 
grained rubber must be maximum under 1 mm to produce the filling 
effect . 
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As the mixing ratio of grained rubber to binder, the ratio of 

/3 

binder had better be decreased to keep the pore voids for said 
coarse grained rubber layer, and the weight ratio of coarse 
grained rubber to binder is suitably about 1:4 to 10:1. For the 
fine grained rubber, the ratio of binder had better be increased 
to some extent to fully produce the filling effect, and the 
weight ratio of fine grained rubber to binder is preferably 
about 1:10 to 4:1. 

The thickness of coarse grained rubber layer 2, fine 
grained rubber layer 3 and synthetic resin surface layer 4 can 
be selected for each purpose, respectively, for example, they 
can be freely selected to be 9 mm, 1 mm and 3 mm in case of 
ground athletic field and 3 mm, 1 mm and 1 mm in case of tennis 
court. The thickness of synthetic resin surface layer 4 depends 
upon purposes, 1-2 mm is sufficient in case of tennis court, 
public walk, etc., and its surface can be finished according to 
demand . 

The elastic paved road surface obtained by the method of 
this invention has elasticity and sport performance equal to or 
above the paved road surface with a synthetic resin only and is 
also economic, therefore the effects of this invention are 
extremely remarkable. 

8 



The method of this invention will be illustrated by actual 
examples. "Pt" in the actual examples indicates "part by 
weight" . 

Actual Example 1 

A polyoxypropylene glycol with average molecular weight 
2000 and an excess of tolylene diisocyanate (2 , 4-mer/2 , 6-mer = 
80/20) were reacted by ordinary method to prepare a prepolymer 
with isocyanate end group content of 5.2% as component A of a 
stock solution for polyurethane elastic pavement. 

A liquid composed of 32 pt of a liquid polyamine containing 
methylenebis (o-chloroaniline) , 30 pt of a toner, 33 pt of a 
liquid additive, 4 pt of a lead catalyst and 1 pt of a weather- 
resistant stabilizer were blended as component B. 

[Construction of coarse grained rubber layer 2] 

50 pt of above component A and 50 pt of above component B 
were agitated and mixed beforehand, then 200 pt of a coarse 
grained rubber with average mean grain size of 5 mm (minimum 
grain size 2 mm or above) obtained by crushing used tire was 
added thereto and further mixed, 3 kg/m 2 of this mixture was 
allowed to flow onto an asphalt concrete foundation, leveled 
with a metal trowel, then roll compacted lightly with a roller, 
placed for about 5 hr, hardened and dried. A ca. 4 mm- thick 
elastic layer formed with pore voids therein was obtained. 



[Construction of fine grained rubber layer 3] 

50 pt of above component A and 50 pt of component B were 
agitated and mixed beforehand, then 25 pt of a fine grained 
rubber with maximum grain size of under 1 mm obtained by 
crushing used tire was added thereto and further mixed, this 
mixture was allowed to flow onto the coarse grained rubber layer 
2 at a ratio of 2 kg/m 2 , and then leveled with a roller to fill 
the layer. It was placed for about 5 hr, hardened and dried. 

[Construction of surface layer 4] 

The above two components A, B were agitated and mixed at a 
weight ratio of 1:1, the mixture was allowed to flow onto the 
fine grained rubber layer 3, leveled with a metal trowel and 
paved to a thickness of 2 mm. After a lapse of about 10 hr, 50 
pt of above component A, 50 pt of above component B, 8 pt of 
#200 aerosil, 10 pt of clay and 100 pt of methyl ethyl ketone 
were agitated and mixed, and ca. 400 g/ m 2 of the resultant mat 
top coat material was coated by a one-liquid type airless spray 
machine made by Binks Co. It was hardened in about 1 hr to give 
a mat elastic paved road surface. 

The resilience of this paved road surface was measured 
according to JIS K-6301, consequently it was 53%, exhibited a 
high elasticity not inferior to a paved road surface of 
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Comparison Example 1 and had performance suited to tennis court 
and athletic field, etc. 

Comparison Example 1 

The polyurethane material comprising two components A, B of 
Actual Example 1 was constructed to a thickness of 7 mm on an 
asphalt concrete foundation, then coated with a mat top coat 
material same as Actual Example 1, and the resilience of 
resultant elastic paved road surface according to JIS K-630 was 
50%. 

Actual Example 2 

100 pt of the coarse grained rubber with average mean grain 
size of 5 mm (minimum grain size of 2 mm or above) obtained by 
crushing used tire was added to 100 pt of a carboxyl -modified 
styrene-butadiene latex with 48% non-volatiles , agitated and 
mixed, 4 kg/m 2 of this mixture was allowed to flow onto a 
concrete foundation coated with the above latex beforehand, 
leveled with a metal trowel, then roll compacted lightly with a 

/4 

roller, placed for about 2 hr, hardened and dried. A ca. 4 mm- 
thick porous elastic layer formed with pore voids therein was 
obtained . 

[Construction of fine grained rubber layer 3] 
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20 pt of the fine grained rubber with maximum grain size of 
under 1 mm obtained by crushing used tire was added to 100 pt of 
above latex, agitated and mixed, this mixture was allowed to 
flow onto the coarse grained rubber layer at a ratio of 1.5 
kg/m 2 , leveled with a metal trowel to fill the layer. It was 
placed for about 1 hr, hardened and dried. 

[Construction of fine grained rubber layer 3] 

20 pt of the fine grained rubber with maximum grain size of 
under 1 mm obtained by crushing used tire was added to 10 0 pt of 
above latex, agitated and mixed, this mixture was allowed to 
flow onto the coarse grained rubber layer at a ratio of 1.5 
kg/m 2 , leveled with a metal trowel to fill the layer. It was 
placed for about 1 hr, hardened and dried. 

[Construction of surface layer 4] 

100 pt of an acrylic emulsion based on butyl acrylate with 
45% non-volatiles , 10 pt of chromium oxide powder, 10 pt of 
butyl cellosolve, 4 pt of 200# aerosil and 10 pt of water were 
agitated and mixed, 500 g/m 2 of the mixture on the fine grained 
rubber layer with a roller brush, placed for 1 hr and then 500 
g/m 2 of the mixture was coated again, placed for 1 hr and a green 
mat paved road surface was obtained. 

The resilience of this paved road surface according to JIS 
K-6301 was 34%, exhibited a high elasticity not inferior to a 
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paved road surface of Comparison Example 2 and had performance 
suited to tennis court and athletic field, etc. 
Comparison Example 2 

100 pt of the latex used in Actual Example 2 and 50 pt of a 
fine grained rubber with maximum grain size of under 1 mm were 
agitated and mixed, 2 kg/m 2 of this mixture was allowed to flow 
onto a concrete foundation coated with the above latex 
beforehand, leveled with a metal trowel and constructed. It was 
placed for about 2 hr and dried, then the operation of 2 kg/m 2 
flow was repeated twice again. A surface layer was constructed 
on this paved surface in all the same way as Actual Example 2. 
The resilience of resultant mat paved road surface according to 
JIS K-6301 was 15%. 

Actual Example 3 

A partial prepolymer with isocyanate end group content of 
2 9.6% obtained by reacting trimethylolpropane and a large excess 
of tolylene diisocyanate (2 , 4 -mer/2 , 6-mer = 80/20) according to 
an ordinary method as component A and a polyoxypropylene glycol 
with average molecular weight of 2000 as component B in a stock 
solution system for polyurethane elastic pavement, and 
ingredients blended from a filler, a lead catalyst pigment and a 
stabilizer were used, respectively, the two components were 
mixed at a ratio of 1.10 to active hydrogens of isocyanate 
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groups, and then were allowed to flow on the fine grained rubber 
layer of Actual Example 1. After 30 min, polyurethane chips of 5 
mm in grain size were spread, placed as they were and hardened. 
The resultant paved road surface was a 11-13 mm- thick rough 
surface particularly suited to ground athletic field and had an 
elasticity nearly equal to the paved road surface obtained by 
constructing the above polyurethane alone to a thickness of 11- 
13 mm. 

IV. Brief Description of the Drawing 

The drawing is sectional view of elastic paved road surface 
obtained by the method of this invention. 

1 foundation 

2 coarse grained rubber layer 

3 fine grained rubber layer 

4 synthetic resin surface layer 
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